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Introduction
While in high-income economies mortgages are widely available and routinely used for consumer financing of housing, many low and lower-middle-income countries only register a few thousand loans or a few hundred in some cases. As an example, total mortgage debt outstanding in the Netherlands is equivalent to 83% of GDP, whereas it amounts to less than 1 percent of GDP across many low-and lower-middle-income countries in Asia and Africa. What explains these differences? Are underdeveloped housing finance systems just a symptom of the general shallowness of financial systems across developing countries? Or are there country factors and policies that specifically explain underdeveloped mortgage markets? This paper uses new data to document cross-country variation in mortgage depth and penetration and explores country factors that can explain this variation and answer these questions.
Exploring mortgage finance and its determinants is important for both academics and policy makers. The maturity transformation of short-term liabilities into long-term assets, critical for long-term housing finance contracts, is also at the center of financial intermediation theory, with many agency conflicts and market frictions even more obvious in mortgage finance than in other segments of the financial sector. A mortgage loan is often the major liability of households in developed countries, with the house being the corresponding asset on the household balance sheet, and thus a critical part of household welfare. The importance and structure of mortgage finance is also critical for transmission channels of monetary policy. Housing finance, however, has also been at the center of multiple banking crises, most recently in the U.S., Ireland, and Spain, and recent research has shown that banking crises linked to housing boom and bust cycles are typically deeper than other crises (Claessens et al., 2011) . Mortgage finance is also a critical segment of the policy agenda to "lengthen financial contracts" in many developing countries whose financial systems are dominated by short-term financial contracts and is at the center of attempts to build up nonbank segments of the financial system (Beck et al., 2011) . Finally, the issue of housing finance can be seen in the context of a broader socio-economic development agenda. Many developing and emerging countries are still going through an urbanization process, which will increase the need for housing. Similarly, socio-demographic transition processes ongoing in many countries will increase the number of independent households and again increase demand for housing. Additional housing, however, requires financing-as house prices are often a multiple of annual income-and mortgage finance systems in many developing countries currently do not satisfy the housing needs of these societies.
Reforming mortgage finance systems requires the ability to understand, analyze, and diagnose their performance. While there is a long and extensive literature on housing finance across several developed economies, cross-country comparisons have been impeded by a dearth of data.
1 This paper presents cross-country data on both housing finance depth and penetration for up to 148 countries. Specifically, we focus on an indicator for the total outstanding amount of mortgage loans relative to GDP together with an indicator showing the share of adult population with a housing loan. While the first indicator is an aggregate gauge of the importance of the mortgage finance market relative to total economic activity and thus comparable to the standard indicator of financial depth-Private Credit to GDP-the second indicator captures the access dimension, i.e. how widely used housing finance services are. While the two indicators are strongly correlated, they are not perfectly so, as we discuss below. The paper provides comparisons across country groups and correlations with other financial sector and socio-economic indicators. We use cross-sectional and panel regression analyses to document country-level covariates of mortgage depth and penetration. Finally, we present a benchmarking model that allows comparison of actual mortgage market development to a predicted level taking into account socio-economic factors and ultimately might indicate whether a mortgage finance system is below or above a sustainable equilibrium. We also relate the cross-country and within-country variation in the gap between predicted and actual levels to recent crisis episodes and policy variables.
While there is a small but growing mortgage finance literature, most of the work has been either on specific countries or country groups (e.g., Diamond and Lea, 1992; Stephens, 2003; La Cava and Simon, 2005; Wolswijk, 2006; Roy, 2008, among others; see Warnock and Warnock, 2008 for further references and an overview). While previous work has focused more on the positive sides of mortgage finance expansion and policies that can expand access to housing finance (e.g., Gerardi, Rosen and Willen, 2010; and Beck and Brown, 2010) , the recent crisis in the U.S. has raised concerns about boom-and-bust cycles in housing, including the political economy behind this (see, e.g., Mian and Sufi, 2009 , 2011 , Mian, Sufi and Trebbi, 2010 Dell'Ariccia, Igan and Laeven, 2012) .
In addition to the mortgage finance literature, this paper links to several other mostly crosscountry literatures. 2 First, it links to the finance and growth literature. While theory predicts an ambiguous relationship between the efficiency of financial markets and economic growth, empirical research has established a mostly positive relationship (see Levine, 2005 , for an overview). More recent studies, however, have established important non-linearities in the finance and growth relationship, with a possibly negative impact of finance on growth at very high levels (e.g., Arcand, Berkes and Panizza, 2012) . While most of the empirical literature has focused on aggregate indicators of financial sector depth, more recent work has looked at the sectoral structure of credit, distinguishing between enterprise and household credit (e.g., Beck et al., 2012) . This paper adds to this literature by exploring cross-country variation in mortgage finance. One important dimension of financial sector development and its impact on the real economy is maturity transformation, for which housing finance is a prime example (Caprio and Demirguc-Kunt, 1998) .
growing number of countries contributing and a long time series developing. The great value of the Hofinet data is the mix of quantitative and more descriptive elements captured in each country return. 2 Campbell (2012) relates the discussion on mortgage markets and mortgage contract design to different strands of the economic literature.
Second, this paper links to the financial structure literature. Related to the finance and growth literature, arguments have been made in favor of either bank-or market-based financial systems. 3 Recent papers have shown systemic patterns in the rise of different segments of the financial system in the process of economic and financial development (De la Torre, Feyen and Ize, 2013) . Mortgage finance systems can be financed both through bankbased channels, i.e. retail funding, and more market-based channels, e.g. wholesale funding through securitization of mortgage loans. However, the development of mortgage finance systems might also depend on the scale and income level of its host economy. We will explore the "income elasticity" of mortgage finance, the relative importance of different funding sources for the depth and penetration of mortgage finance across countries, and how the development of housing finance co-varies with the development of other segments of the financial system.
Third, the paper links to the literature on determinants of financial sector development. Theory has shown the importance of macroeconomic stability and strong contractual and informational frameworks for financial deepening as they help mitigate market frictions related to maturity transformation and information asymmetries. Cross-country comparisons have established a strong empirical relationship between low inflation, strong and effective legal systems, comprehensive accounting and auditing standards, and credit registries, on the one hand, and deep and stable financial systems, on the other hand (e.g., Levine, Loayza and Beck, 2000; Boyd, Levine, and Smith, 2001, Djankov, McLiesh and Shleifer, 2007) . Theory predicts that these elements should be even more important for mortgage finance given its long-term nature. In our empirical analysis, we relate the depth and breadth of mortgage finance markets to these different country factors.
Finally, the paper links to recent work on benchmarking financial systems. On the more conceptual side, Beck and de la Torre (2007) and Barajas et al. (2013) have developed the access possibilities frontier and the financial possibilities frontier, respectively, as a conceptual framework to gauge the constrained optimal level of financial development and prioritize different policy areas. On the empirical side, Beck et al. (2008) propose a benchmarking model to derive the "natural" level of financial sector depth across different dimensions and for a broad cross-section of countries, a model that by now has been mainstreamed into World Bank operations. This benchmarking exercise has been extended as more and more financial sector data have become available, both across more segments of the financial sector as well as over more dimensions of financial sector development, most recently on financial outreach. This paper provides a benchmarking exercise for mortgage finance for both depth and penetration in the housing finance market.
To the best of our knowledge, this is the first paper to present cross-country data on the depth and breadth of mortgage finance systems for such a large number of countries. With the initial nature of the exercise, however, come several caveats. First, while we have panel data on mortgage debt to GDP for part of our cross-sectional sample, there is only one data point in time for the housing loan penetration data. Future updates of the Global Findex data will allow the build-up of a panel version. However, the limited time-series dimension of our database prevents us from making any causal inferences. Second, while our mortgage depth data refer to the formal financial system, the housing loan penetration data refer to any provider of housing loans, including microfinance and informal providers, so that our access measure is broader than our depth measure. Third, this paper reports data on the depth and penetration of mortgage finance and thus leaves aside many other important dimensions of the mortgage market, including product quality and characteristics, including maturity structure, loan-to-value ratios and interest rate structure. Future work aims at extending this work and in the conclusions we will point to areas for further data collection and analysis.
The remainder of the paper is structured as follows. Section 2 presents our two main indicators of housing finance-mortgage debt to GDP and share of households with a mortgage-and some initial cross-country comparisons. Section 3 offers regression analysis to explore the cross-country covariates of housing finance development. Section 4 presents a benchmarking model. Section 5 concludes and looks forward to next steps.
Housing Finance Depth and Penetration Across Countries
This paper relies on a comprehensive data collection exercise to construct a database on housing finance markets and other country-level variables on a global scale. Figure 2 shows a large cross-country variation in Housing Loan Penetration across countries, ranging from close to zero in many African countries to almost 60% in Sweden. Appendix Table A2 lists Housing Loan Penetration for all countries in our sample.
Mortgage depth and housing loan penetration are highly correlated, though not perfectly (Figure 3 Mortgage depth is closely correlated with a standard measure of financial intermediation, Private Credit to GDP (Figure 4 ), which is not surprising given that mortgage debt constitutes part of overall lending to the private sector in the economy. However, we also note that mortgage lending as a share of overall lending increases with higher levels of Private Credit to GDP, consistent with the finding by Beck et al. (2012) that household credit increases as share of overall credit with the level of Private Credit to GDP. Similarly, Housing Loan Penetration is correlated with other outreach indicators, including the share of population with a bank account ( Figure 5 ). This correlation, however, is significantly less strong than the correlation on the depth side, suggesting that high use of basic savings and payment accounts does not necessarily imply access to mortgage finance. In the next section, we will document the relationship between different country factors and mortgage depth and penetration with regression analysis. As preliminary exploration, we offer graphic illustration of the univariate relationship between the depth and penetration of mortgage markets and different country factors. Figures 6 and 7 show that mortgage depth and housing loan penetration increase with countries' income level in a convex manner, i.e. slow increases with income across low-and middle-income countries and rapid increases with income across high-income countries, suggesting that housing finance is a "luxury" segment of the financial sector. This observation is consistent with the "income elasticities" across different segments of the financial system as computed by Beck et al. (2008) that show that capital markets and insurance sectors-thus long-term finance segments-are more income-elastic, i.e. develop at a later stage, than the banking system. 5 We will explore the co-development of housing finance with other segments of the financial system in more detail below. Figure 8 shows a non-linear negative relationship between monetary instability and mortgage depth and penetration. Given the long-term nature of mortgage contracts, monetary stability can be considered a key condition for building up mortgage markets. Figure 8 confirms that. While high inflation is associated with very shallow mortgage markets, there is a high variation in mortgage depth and housing loan penetration among low-inflation countries, 5 We report median values across the four income groups to avoid the impact of outliers. suggesting that macroeconomic stability is a necessary but not sufficient condition for deep and broad mortgage markets. Figure 9 shows a non-linear positive relationship between urbanization and mortgage depth and penetration. A higher share of urban population is conjectured to increase both demand (due to higher mobility and smaller household size) and supply (due to lower delivery cost and more easily protectable creditor rights). On the other hand, a higher degree of urbanization might result in lower use of mortgage finance if most households decide to live in rental apartments rather than houses. Figure 9 shows a positive relationship between urbanization and mortgage finance. Many of the countries with the highest level of urbanization also have among the highest levels of mortgage depth and penetration. While countries with low levels of urbanization have low levels of mortgage depth and housing loan penetration, there is a higher variation in the depth and breadth of mortgage markets across countries with high levels of urbanization.
In summary, the depth and breadth of mortgage markets is correlated with several country characteristics in ways predicted by theory. In the following, we will use regression analysis to explore in more depth and more formally which country factors and policies can explain differences in the depth and breadth of mortgage markets. This section discusses regression analysis of mortgage depth and housing loan penetration across countries and over time. It is important to stress, as we have already done in the Introduction, that we do not imply any causal inference from our analysis. We first present a baseline regression where we include inflation and the log of the share of urban population. 6 In line with the graphs presented in the previous section, we expect positive (negative) associations of income and urbanization (and inflation) with Mortgage Depth and Penetration, although the three variables are also correlated with each other. Then we test for the significance of several socio-economic variables, including (i) inflation volatility, defined as the standard deviation of inflation over the period 2002 to 2007, (ii) the log of the age dependency ratio, defined as the ratio of population below 15 and above 65 to working population (between 15 and 65), (iii) population growth, and (iv) population density. We expect more volatile inflation to be negatively associated with mortgage market development, while population growth and density are conjectured to be positively associated with mortgage depth and breadth, both through higher demand for housing and more cost- 6 We use the log of urban population share to control for non-linear relationships between these variables and mortgage depth and housing loan penetration. We include one plus log of inflation to reduce the impact of outliers. 
Mortgage Penetration
Urban population share effective financial service delivery. In the following, we also discuss robustness tests, where (i) we include the log of GDP per capita to gauge whether the impact of different country factors simply proxies for the level of economic development, (ii) we exclude high-income countries, as they have significantly more developed mortgage markets than developing countries, and (iii) we include Private Credit to GDP to see whether the empirical relationship of specific country factors with mortgage market development simply reflects the relationship with the general development of financial systems.
The baseline regression in Table 3 , column 1 shows that both Mortgage Depth and Housing Loan Penetration are strongly and positively associated with the share of urban population, while inflation is negatively and significantly associated with mortgage market development.
In the subsequent regressions, we add one socio-economic variable at a time. We find that the Old (Young) Age Dependency Ratio is positively (negatively) and significantly associated with both Mortgage Depth and Housing Loan Penetration. A higher share of older population thus increases the depth and penetration of housing finance, while younger societies have lower levels of housing finance markets. Inflation volatility is negatively and significantly associated with Mortgage Depth, while positively and significantly with Housing Loan Penetration, which might indicate the use of housing loans (and thus real estate more generally) as a hedge against inflation, where available. Neither population density nor growth is significantly associated with either Mortgage Depth or Housing Loan Penetration. In summary, this suggests that income, inflation, and urbanization are critical predictors of Mortgage Depth confirming the correlations presented in graphic format above. The age structure of the population has important repercussions for the development of housing finance. The R square suggests that our variables can together account for approximately a third of the cross-country variation in Mortgage Depth and Housing Loan Penetration, with a higher share of variation explained in the case of penetration. When we include GDP per capita in our regressions, the explanatory power increases, but some of the variables lose significance or change signs, such as urbanization, which is now negatively associated with Mortgage Depth. Controlling for Private Credit to GDP renders most of the other explanatory variables in the Mortgage Depth and Housing Loan Penetration regressions insignificant. Similarly, limiting our sample to high-income countries reduces the significance of many variables greatly. Across all sample cuts, however, the strong and negative association of inflation with both Mortgage Depth and Housing Loan Penetration holds. Table 4 shows regressions of Mortgage Depth and Housing Loan Penetration on different indicators of market structure and competitiveness of the banking system as well as indicators of the regulatory frameworks banks face. Specifically, we test whether (i) regulatory restrictions on banks' activities 7 , (ii) restrictions on banks' real estate activities, (iii) the share of government-owned banks, (iv) the share of foreign-owned banks, (v) the 3-bank concentration ratio, (vi) the H-Statistic of bank competition, 8 and (vii) the Lerner index of banks' market power 9 , averaged across banks of each country, are significantly associated with cross-country variation in Mortgage Depth and Penetration. We expect regulatory restrictions have-a priori-an ambiguous relationship with the mortgage market, as they restrict banks from becoming active in this area, but might foster the development of alternative providers of mortgages (and might be driven by their existence), such as housing banks, building societies, or mortgage financing companies, thus specialized lending institutions. It is a priori unclear whether and how bank ownership is associated with mortgage market development. Government-owned banks might have a specific mandate to provide mortgage finance, but might, on the other hand, be less efficient in doing so, especially if they face lack of appropriate funding sources and/or if they face political interference. Foreign banks might be more reluctant to commit to long-term mortgage contracts, but might, on the other hand, have better capacity to manage risks related to longterm financial contracts. Finally, while the relationship between depth and breadth of financial markets and competition has been traditionally conjectured to be a positive one, recent theoretical and empirical work has shown that the opposite is also possible.
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The results in Table 4 show that a higher share of government-owned banks is associated with lower Mortgage Depth and Housing Loan Penetration, while variation in foreign bank ownership is not associated with the depth or breadth of the mortgage market. Activity restrictions on banks' activities, especially on their real estate activities, are negatively associated with Mortgage Depth and Penetration. While the Lerner index is negatively and significantly associated with Housing Loan Penetration, suggesting a positive relationship of bank competition with mortgage market development, neither the concentration ratio nor the H-Statistic of competition enters in any of the other regressions significantly at the 5% level. In summary, government ownership is-in line with the literature on financial sector deepening (La Porta et al., 2001; Beck and Levine, 2002 ) -negatively associated with the development of mortgage markets, as are regulatory restrictions on banks. There is limited evidence for market structure per se and competition to be significantly associated with the development of mortgage finance markets. Undertaking the robustness tests of controlling for GDP per capita or Private Credit to GDP or limiting the sample to high-income countries broadly confirms our findings. Market Capitalization. Deep and efficient mortgage markets depend on long-term funding sources, which are rarely available through retail deposits and which come from non-banking financial institutions, including insurance companies and through financial markets. Securitization of mortgage portfolios requires deep and liquid markets, while deep public bond markets might provide the necessary pricing reference with a long yield curve. However, there might also be crowding-out effects from high public debt. We use stock market indicators as proxy gauges for capital market development, as bond market indicators are not available for as large a sample.
The results in Table 5 show that both Mortgage Depth and Housing Loan Penetration increase with the development of the insurance sector. Both Life Insurance Penetration and Insurance Assets to GDP enter significantly and positively in the regressions of both Mortgage Depth and Penetration, confirming that the development of the mortgage market goes hand in hand with the development of this financial sector segment so critical for longterm finance. We also find that a larger stock market is associated with higher Mortgage Depth, but not higher Housing Loan Penetration, while more liquid stock markets are associated with both higher Mortgage Depth and Housing Loan Penetration. While private bond market capitalization to GDP is significantly and positively associated with Housing Loan Penetration, but not Mortgage Depth, public bond market capitalization to GDP is negatively and significantly associated with both Mortgage Depth and Penetration. Undertaking the robustness tests of controlling for GDP per capita or Private Credit to GDP or limiting the sample to high-income countries broadly confirms our findings. In summary, these results confirm the importance of the development of non-bank financial institutions and financial markets for the mortgage segment of the financial system. It is interesting to note, however, that a larger public bond market-often conjectured to provide benchmark interest rates for mortgage finance products-is negatively associated with the depth and penetration of mortgage finance, which might be due to crowding-out effects. Table 6 presents regressions of Mortgage Depth and Penetration on variables gauging different dimensions of the contractual and information framework in which banks operate. Previous research has shown the importance of the contractual and information frameworks for financial deepening (e.g., Djankov, McLiesh and Shleifer, 2007) and given the long-term nature of mortgage finance, theory suggests that they should be at least as important for the mortgage finance segment. In addition, we explore several housing-specific dimensions of the business environment. Specifically, we relate Mortgage Depth and Penetration to (i) the efficiency of credit registries, (ii) a creditor rights index, (iii) the costs of registering property, (iv) the costs of enforcing contracts, and (v) the number of procedures to obtain a construction permit. All five indicators come from the Doing Business database of the World Bank Group. While we expect a positive relationship between the development of mortgage markets and the efficiency of credit registries and creditor rights, we expect a negative relationship with a more cumbersome business environment and contract enforcement.
The results in Table 6 suggest that Mortgage Depth is higher in countries with a lower number of procedures for construction permits and stronger creditor rights, while it is not significantly associated with cross-country variation in the cost of property registration, cost of enforcing contracts, and the depth of credit information sharing. Housing Loan Penetration is higher in countries with a lower number of procedures for construction permits, stronger creditor rights, and lower costs of contract enforcement. In summary, there is strong evidence for the importance of creditor rights and effective construction permit procedures, but not for other elements of the institutional framework and business environment. These results suggest a strong role for creditor rights, but not for the informational framework. These findings are consistent with Djankov, McLiesh and Shleifer (2007) who show the importance of credit registries for low-income and contractual frameworks for high-income countries and the fact that mortgage markets do not really take on importance until relatively high levels of income. These findings are confirmed when we undertake the different robustness tests mentioned above, except that the number of construction permits does not enter significantly once we limit the sample to middle-and low-income countries. Table 7 presents regressions of Mortgage Depth and Penetration on indicators of government's involvement in the mortgage finance system and dummies indicating funding sources of funding for mortgage finance. The index of government involvement is from the IMF's Global Financial Stability Report 2011 and is based on dummy variables indicating whether there are subsidies for first-time or other home buyers upfront or through savings accounts, subsidies for specific income groups, possible use of pension fund savings for home purchases, government guarantees on home loans, tax deductibility of mortgage interest payments, and the existence of government-owned housing banks. The dummy variables indicating primary and secondary source of funding for mortgage finance are from Hofinet and indicate to which extent the primary (or secondary) source of mortgage finance are (i) retail funding through deposits, (ii) wholesale funding through financial markets, (iii) mortgage bonds, or (iv) other sources. Deposit funding of mortgages is connected with the originate-and-hold model and thus provides strong incentives for lenders to properly screen and monitor, but poses challenges in terms of asset-liability mismatch and funding restrictions. Wholesale funding does not pose such funding restrictions, but can misalign incentives as seen during the recent U.S. sub-prime crisis. Mortgage bond financing, finally, combines market financing with originate-and-hold and has proved a relatively stable financing source. We would expect a positive relationship between government participation in the mortgage market and mortgage market development, though this might not be sustainable, while it is a-priori not clear which funding model might be the most appropriate one for mortgage market development. Funding models might also change with the development of the mortgage market over time.
The results in Table 7 suggest that government involvement in the mortgage market is not significantly associated with cross-country variation in Mortgage Depth or Penetration. These regressions, however, are limited to mostly high-income countries, given data restrictions. Mortgage Depth is higher in countries where the primary funding source is mortgage bonds. We also find some evidence that retail funding is associated with higher Mortgage Depth, although the coefficient estimates turn insignificant once we control for the secondary source of funding. Wholesale funding, on the other hand, is not associated with higher Mortgage Depth or Housing Loan Penetration. Our findings are confirmed when we control for GDP per capita or Private Credit to GDP. Limiting our sample to non-high-income countries, however, produces a negative and significant sign on Mortgage Bond Funding, suggesting that mortgage bonds as primary funding source is negatively associated with Mortgage Depth. In unreported robustness tests, we also consider the individual components of the Government Participation Index. We find capital gains tax deductibility is positively and significantly associated with Mortgage Depth, while subsidies to buyers through savings account distribution enter negatively and significantly (at the 10% level). Subsidies for lowand middle-income groups, the option to withdraw from pension and provident fund for house purchase, and state-owned housing finance institutions are negatively and significantly associated with Housing Loan Penetration, while capital gain tax deductibility again enters positively and significantly. It is important to stress again, that the sample for these regressions is mostly high-income countries and that we cannot infer any causality from these regressions.
We gauge the robustness of our Mortgage Depth regressions with fixed effects panel regressions. 11 As discussed above, the panel is highly unbalanced; in order to reduce the impact of this, we present regressions for a sample of countries with at least three observations and confirm our results with a more restricted sample of countries with at least 10 observations. We only use regressors with sufficient annual variation. We use fixed effects panel regressions to control for unobserved country-specific effects, having confirmed with Hausman tests that the random effects model is not appropriate in our sample.
The results in Table 8 show that increases in the urban population share are associated with increases in Mortgage Depth. We also find that higher population growth and density are associated with increases in Mortgage Depth, while the old (young) age dependency ratio enters positively (negatively) and significantly, in line with the cross-sectional results. While inflation does not enter significantly in these regressions, we find a positive effect of inflation volatility.
The results in Table 9 show that-within countries over time-a stronger insurance sector, as measured by Insurance Assets to GDP, a more liquid stock market, and higher private and public bond market capitalization are associated with deeper mortgage markets. Finally, the results in Table 10 indicate that improvements in creditor rights and credit information sharing are associated with deepening of mortgage markets, while within-country variation of none of the other indicators of the business environment is associated with deeper mortgage markets. It is interesting to note that in the panel regressions we find a significant relationship between the efficiency of credit registries and mortgage market, a relationship that is insignificant in the cross-sectional regressions.
In summary, the panel regressions confirm-where possible-many of our findings of the cross-sectional regressions using within-country variation. Compared to cross-sectional regressions, fixed effects regressions allow controlling for time-invariant unobserved effects and thus for omitted variable bias. Nonetheless, concerns of persistence and auto-correlation in the dependent variables pose new challenges. These regressions should therefore not be interpreted in a causal sense. Longer time series for a more limited sample of countries might allow tests of Granger causality for specific variables.
Benchmarking Housing Finance
This section discusses a benchmarking exercise with our two housing finance indicators and follows Beck et al. (2008) and Barajas et al. (2013) . Specifically, we want to compare countries' depth and penetration of mortgage markets taking into account country factors that are outside policy makers' reach, at least in the short-term. Such an exercise also recognizes that a mortgage market can grow too big for the benefit of a society and beyond a sustainable size, often resulting in a banking crisis.
This exercise is also related to the conceptual framework of the access possibilities and financial depth frontier (Beck and de la Torre, 2007; Barajas et al., 2013) . 12 This conceptual framework starts from the observations that transaction costs and-both idiosyncratic and systemic-risk constitute the main market frictions in financial sector development. The extent to which financial institutions and markets can overcome these frictions is a function of both country-level constraints, such as the macroeconomic environment, institutional development, market size, and demographic factors, as well as competitive market pressures and regulatory policies. Taking into account certain state variables that cannot be changed in the short term and that include both the structural variables mentioned above as well as longterm institutional factors, we can define a frontier as the constrained optimum for the mortgage market, both in terms of depth and in terms of penetration. This will then allow us to determine the "location" of a country's mortgage finance system relative to the frontier. Broadly speaking, we can differentiate between three different scenarios; first, a frontier that is low due to either structural country characteristics or institutional factors; second, mortgage depth or penetration below the frontier due to regulatory restrictions or lack of competition; and third, mortgage depth or penetration beyond the frontier at an unsustainable equilibrium, due to government interference or a housing boom.
We follow Beck et al. (2008) and regress our two indicators on a set of non-policy country factors. We do this both for the cross-sectional sample with data averaged over the period 2006 to 2010 and the unbalanced panel version, using all available data for 1995 to 2010. Specifically, we regress the log of Mortgage Depth and the log of Penetration on (i) log of GDP per capita and its square-to thus account for possible non-linearities, (ii) log of population to proxy for market size, (iii) population density to proxy for the ease of service provision, (iv) the young and the old age dependency ratios to control for demographic trends and corresponding savings trends, and (v) an off-shore center dummy, a transition country dummy, and an oil-exporting country dummy to account for specific country circumstances. The results of the three regressions are reported in Table 11 .
The results in Table 11 show a convex relationship between GDP per capita and Mortgage Depth and Penetration in the cross-sectional regressions, with log of GDP per capita entering negatively and its square entering positively though neither of the two coefficients enters significantly at the 5% level. In the panel regressions, on the other hand, we find a concave relationship between GDP per capita and Mortgage Depth. As most of the time-series variation comes from high-income countries, this result suggests that the positive relationship between GDP per capita and Mortgage Depth decreases at higher income levels. None of the other explanatory variables enters significantly in the Housing Loan Penetration regression, with the exception of the transition dummy, which enters negatively and significantly at the 10% level. Overall, the benchmarking model performs quite poorly for Housing Loan Penetration, with an R square of only 42%. The model performs considerably better for Mortgage Depth, especially the panel version. Total population, our gauge of country size enters positively and significantly in the panel regression, providing evidence for scale effects. Higher population density is negatively and significantly associated with Mortgage Depth in the panel regression. A higher share of older dependent population enters positively and significantly in the panel regression, while the share of younger dependents enters negatively and significantly in both the cross-sectional and the panel regression. The offshore dummy enters positively and significantly in both panel and cross-sectional regressions, while the transition dummy enters negatively and significantly. The oil-exporting country dummy, finally, enters negatively in both cross-sectional and panel regressions, but not significantly.
The predicted values of this regression indicate a structural depth or penetration for the mortgage market, i.e. a level of mortgage market development, consistent with socioeconomic and demographic characteristics of the host economy. It is important to note the difference between this structural line and the actual frontier as the constrained optimum as the benchmarking exercise does not take into account long-term institutional factors. 13 Next, we compute the Housing Finance Gap computing the difference between the predicted and the actual value of Housing Finance Depth and Penetration. A positive value therefore indicates that the actual value is below the predicted value or that Mortgage Depth or Penetration is below the structural depth or penetration line, while a negative value indicates that the actual is above the predicted value, which might be a potential warning sign of an unsustainable housing boom. Mortgage Depth and Penetration Gaps based on both the crosssectional and the panel regressions are reported in Appendix Figure 11 presents them across income groups, using cross-sectional regressions, averaged over 2006 to 2010. As before, we use medians rather than averages to reduce the impact of outliers. We find that Mortgage Depth is above its predicted value in East Asia and Pacific and the Middle East and North Africa region, while it is at the predicted value in Europe and Central Asia, South Asia and Sub-Saharan Africa. On the other hand, it is below its predicted value in Latin America. The variation of the Mortgage Depth Gap across income groups is consistent with this variation, with the upper-middle-income group being the only group where the actual median value is below the predicted value.
Figure 10: Predicted and actual values of Mortgage Depth by region Figure 11: Predicted and actual values of Mortgage Depth by World Bank region
Figures 12 and 13 present the Housing Loan Penetration Gaps across regions and income groups, respectively. We find that Housing Loan Penetration is at its predicted level in Europe and Central Asia and in Sub-Saharan Africa, while it is well below in Latin America. In the Middle-East and North Africa region, East Asia and Pacific, and South Asia, the actual Housing Loan Penetration is above the predicted level. When considering the difference between the actual and predicted levels of Housing Loan Penetration across income groups, we cannot find any significant difference across any of the income groups.
Figure 12: Housing Loan Penetration gaps across World Bank regions Figure 13: Housing Loan Penetration gaps across income groups
Considering medians across regional or income groups ignores the large variation within each of these groups. Gauging Mortgage Depth Gaps across countries shows that many of the countries with mortgage finance systems beyond the value predicted by structural factors are in high-income countries. The composition of the group with mortgage finance systems below the structural depth line, on the other hand, is very diverse, including high-income countries such as Germany, Italy, and Japan; transition economies such as Czech Republic, Poland, and Slovak Republic; and emerging markets such Argentina and Brazil. Low-income countries, such as Burkina Faso, Burundi, Ghana, Kenya, Nicaragua, Tanzania, Togo, Table 12 presents correlations of the three mortgage gap variables with some of the variables discussed in the previous section. Specifically, we would like to gauge whether the market structure and competitiveness of the banking system, the structure of the financial system, regulatory policies, institutional variables, and government participation and the funding structure of the mortgage finance systems can explain the difference between the actual and the predicted value of Mortgage Depth and Penetration. We would like to stress that these are correlations that do not imply any causal relationships. Also these correlations are relative to the structural depth line and not to the possibilities frontier, i.e. do not allow making inferences on overshooting. While we use the same regressors as in the previous section, the results have a different interpretation as here we control for a full set of socioeconomic country factors and thus for the "natural" level of mortgage depth or penetration.
The correlations in Table 12 point to several public policy areas that might restrict mortgage markets from growing to their predicted size. We find that regulatory restrictions on banks being involved in real estate activities are associated with mortgage finance systems being below the structural depth line, i.e. not exploiting their possibilities. Similarly, larger public bond markets are associated with mortgage finance systems being below the structural depth line, but also being below the structural penetration line. We also find reliance on retail funding retains a mortgage finance system below the structural penetration line.
The correlations in Table 12 also point to several public policy areas which can help the mortgage market beyond the structural depth and penetration lines. More developed insurance sectors and stock markets are associated with mortgage depth moving beyond the structural depth line, as are stronger creditor rights and a more effective credit information sharing system. There is also evidence that the use of wholesale funding and mortgage bonds as second most important funding source for the mortgage market is associated with mortgage systems moving beyond their structural depth line. Overall, many of these correlations are in line with the regression results of Section 3, with the notable exception of funding sources.
Conclusions and Looking Forward
This paper presented new data on mortgage depth and penetration across countries. We related this cross-country (and time-series in the case of Mortgage Depth) variation to variation in different socio-economic, policy and mortgage market specific variables. We also used an established benchmarking exercise to compare actual values of mortgage market development to values predicted by structural country factors.
We find a large variation across both dimensions of mortgage market development, both across countries but also-in terms of depth-within countries. Mortgage markets seem to develop only at relatively high levels of GDP per capita. Policies associated with financial system development are also associated with mortgage market development, including price stability and the efficiency of contractual and information frameworks. We find that the development of the insurance sector and the stock market, sources of long-term funding, is strongly associated with mortgage market development, while government subsidies and support are not. Similarly, the benchmarking exercise shows a large variation across countries and over time in the gap between predicted and actual values in mortgage depth and penetration.
Our findings are in line with the literature on policies and institutions to foster financial deepening. Specifically, monetary stability has been found to be a strong predictor of mortgage market development as have been specific dimensions of the contractual and information frameworks. Similarly, the negative relationship between government ownership and financial deepening identified by previous work also holds for mortgage market development, while there is no consistent relationship between competition and mortgage market development. However, we also find an important role for socio-economic factors, most importantly economic development as a driver for the development of mortgage markets.
Since our empirical findings are correlations rather than causal inferences, it is hard to draw policy conclusions. However, the empirical relationships that we identified allow us to make predictions about the development of mortgage markets in many low-and middle-income countries. Take the example of the strong empirical relationship between mortgage finance development and the development of the insurance sector and capital markets. This suggests that it will be difficult to develop a mortgage finance systems in countries with banks-only financial systems, such as in many smaller Sub-Saharan African countries. This does not imply that mortgage market development is an elusive goal for these countries, but rather that it should be part of a more comprehensive financial sector strategy that aims at "lengthening financial contracts." Our results, however, are also consistent with previous work on the "income elasticity" of specific financial system segments-well-developed mortgage markets seem to be a "luxury good" that develops relatively late in the financial development process. The insignificant relationship between government subsidies and support and the development of the mortgage finance system and the negative relationship between government ownership of banks and mortgage market development shed doubt on the role of interventionist government policies in developing mortgage markets.
There are several venues for further research. First, our analysis has been reduced to two mortgage market indicators-volume and client base-and a few rather crude indicators of the funding structure of mortgage markets and government subsidies and support. Future data collection work should focus on additional important dimensions of the mortgage market, including maturity structure, loan-to-value ratios, range of financing products, loan currency, and structure of mortgage providers. Similarly, contrasting different funding mechanisms with more detailed data will be important. Related to this, information on regulatory and taxation policies related to mortgage markets would be useful, including the deductibility of interest payments, legal or regulatory limits on loan-value ratios or other contract terms, stamp duties or taxes, and other rules. Collecting such detailed data might also give insights into the multiple outlier countries that we have found in our analysis but not discussed in depth. Given the critical importance of the housing finance sector (for households and as part of the long-term financing agenda, but also being at the core of many banking crises), there is a surprising dearth of data. Some institutions have recently started systematic data collection efforts, including the BIS on housing prices and HOFINET on characteristics of mortgage markets, but these are still limited to a relatively small number of countries.
15 Several household surveys, such as the Life in Transition survey by the EBRD, include questions on housing finance, but-similar to the Global Findex-do not include survey components with more detailed questions on mortgage contract details or different sources for housing finance.
Second, a more in-depth exploration of policies that can foster mortgage market development is warranted. This implies collection of more detailed data on specific policies affecting the development of mortgage markets, but also exploiting specific policy changes to address the identification challenge. 16 Exploiting the differential or staggered introduction of specific rules across sub-national units and/or differential applications across different borrower groups allows controlling for other unobservable effects and is thus a substantial step towards causal inference.
Third, the recent experience has shown both the bright and dark sides of financial deepening, a trade-off that also applies to the mortgage market as much as to other segments of the financial systems, especially as housing boom and bust cycles have been at the center of the recent financial crises in the U.S., Ireland, and Spain. Developing the benchmarking model that we introduced above further to be able to properly gauge the "temperature" of the mortgage market is an important extension. Such an expansion of the benchmarking exercise would require, however, more detailed data on the mortgage market as detailed above, including price data and longer time series. -3.591*** -3.414*** -3.582*** -3.470*** -3.568*** -3.418*** -4.369*** -4.018*** -0.0241* -0.0252** -0.0238* -0.0259** -0.0198 -0.0261** -1.799*** - I  II  III  IV  V  VI  VII  I  II  III  IV  V Dealing with Construction Permits -Procedures (number)
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All models were estimated with median regression. Panel regressions included year dummy variables (ommitted) for the period 1995-2010. *, **, and *** indicate significance at the 10%, 5%, and 1% level respectively. 
